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R[(t/1  E .  Neil(/r/  is the I>ircclor  of lhc lCiS Ccn(ral
Bareaa,  fancied by NASA at Cal(cch’s Jet Propulsion
1,abora[ctry  (J1’1.)  in P:lsadcna, CA. Shc rcccivcd hcr
M.S. in Civil and I}nvimnmcntal  linginccring  from the
lJnivcrsity of Wiscollsitl–M:l(iis(~t~  in 1986 and has hccn
i[~\’~]vcd  in the c~dinati~rl ad cs[ab]ishl)~c[l[  of the ~J}’s

Global Network since 1987.

./aweL$ F’. Zuwbcrgr  serves the IGS as a member of its
Ccnttal  Bateau  and as a member of one of seven ICiS
Analysis Ccn[crs.  Hc received his Ph.1). in physics from
Caltccb in 198 I, ancl joined the Satcllilc  Cicodcsy  and
Gcodynamics  G OLIp at .I1’1.  in I 990

Gedlatd }Jeiifler carrcn(ly serves as the chairman of
the lGS ancl is [he Dircctot  of the Astronomical Institale
of the [Jnivcrsity  of Bern.. He rcccivcd his 1%.1).  in
astronomy from  the lJnivcrsity of Bern, Swi[/crland. The
dcvclopmcnt of algorithms to process obsctvations of the
CiPS eventually Icd m the clcvclopmcnt  of the ]Icrncsc
GPS SofLwarc  Package and to the opcrat  ion of the CO1 )Ii
an:tlysis center of the ICTS.

.l~n Kouba  has actccl a s  t he  Ana lys i s  (:cntcr
C o o r d i n a t o r  of the 16S since 1993 throagb  the
sponsorship of the Clcodctic Division of the Natural
Resources of Canada. He received his lJrSc. in satellite
geodesy from the Czech Acadcn]y  of Sciences, l’ragac,
CR in 1993.

AIHTRAC’J’

Since June, 1992, the international G1’S Scrvicc has
been coordinating a global civilian CiI’S  inftastrac[arc  in
order  to sappml namcroas CII)S  appl i cat ions and research
activities. A kcy aspect of (1]c lCIS is the rcliahility and

qaality  of the analysis products that have been mzidc
available o~,cr the past five years through the lCIS
Analysis Ccn(cts and the A[[alysis Center Coordinator.
On a daily basis these ICTS centers produce precise
sa(cllitc  mbits, Iiar(h  oricnta[ion  parameters, satellite and
rcccivcr  clocks, atnmsphcric  and ionospheric data.

Rcccnl  improvements in tllc lGS incladc production of
prcdictcd (50 cm rms) and Iapid orbit prodacts  (1(1 cm
rms), gcncra[ion of an official lCTS liarlh  orientation
parameters (cop) series, combined site-specific
tropmphcric cst i mates for dckwuining prccipitahlc  water
vapor, and ionospheric delay estimates from the lGS
network. A kcy project of the lCJS is the I)cnsification
f’rojcct of the international ‘1’crrcstrial  Reference };ramc
(l’l’l{l;)  lllr-ough G1’S. O n  a I-cgalar  b a s i s  station
coordinates and velocities of global aad rcgioaal sta(ioas
arc prwlaccd in this precise,  IIuly global rclcrcncc  frame.
Additionally, the 1(3S is now’  considering its role in
supporting upcoming I.ow lkrlh (lrhiling  missions; its
potential con[t-ibutioa  to long term monitoring of sea ICVC1
heights and altimeter calibration through the CiPS; and
c.xlcnding  the lCJS in frastractarc  to support observations
and analysis of G1 .ONASS systcnl.

1N’I’KO1)UCTION

l’hc primary mission of the International C,PS Service
as staled in the organization’s I’cms of Rcfcrcncc is “to
ptvl,idc  (i .Tet\ice to .vi(ppotl, tll Wl(gll GPS  daffd prodllcfs,

geodetic awl gyophy.sic{il  te.Ye{itlll {iclil’itie.s. Cogtliz,(itrf
of llw ittitrletlse gtmt’tll  itl GI’LT  (ippliaitiotl.v tile .Tecotld{ity
o[~ectil’c  {(f tllc I(;LY is to .Yl(ppotl {i btwid specttlttlt of
opet{itiotr(i[ (ictil’itio.r pot:fc)tmod l)y go~’etv]t]]et[t{il ot
s e l e c t e d  cottittleteia[ Ot”g[itl  iz{itiotl.v,  7’lle  .ven’ire {il.v(t

dc~’elops  tile trcce.v.r(iry s t citr dci td.s/.vpecificd t iotrs (i tl d
ettcou triges itl tcstl(itiotl<il (idlietmcc  to it.v cot) twtlliott~. ‘‘
The lGS Iettrl.f  of I/efewtlce  [ I ] dcscribcs in broad terms
the goals and organization of lhc lCTS.



The lCi S was formally rccogaizecl ia 1993 by the
latcraaticmal Association of CIcodcsy (IAG),  and began
r’outinc  opcratioas  oa JanLlary 1, 1994.  A dcscriptioa  of’
ttlc dcvcloprllcat  aad Cvollllioa  of the ICJS Caa bc fOLIIld  ia

a number of pLlblicatioas,  with detailed (ic)cLlt~~cr~t:lti{)rl
coataincd in the ICiS Aaaual  Rcporl Series pLlblishcd  by
the Central Burmu  [2, 3, 4]. This series coataias  (hc
yearly contribu(ioas from all compoacats  of scrvicc  aad
demonstrates that the kcy to SLICCCSS of the IGS  thr’ougtl

the last scvca years has been tbc broad of the irltcraatioaal
gcodyaarnics  and  g e o d e t i c  commuaitics  a n d  t h e i r

spoasoriag orgraimtioas.

The IGS collects, archives, aad dislribu(cs  Cil’S
obscrvatioa data SC(S of suificicnt accuracy (o sa(isfy tbc
ob jec t ives  of a wide raagc  of applicat ions aad
cxI~critl]cr~l:iticlrl. These data sets arc LIscd by (11c 1L3S 10
gcllcr:itc data pr(J(lLrcts  lllcrlti{)rlcd abo~’cw,tlictlarcr~~:l(lc
available to iatcr’cslcd LKcrs  lhroLlgh Intcracl access.

la partic  Lrlar  t he  acc Llracics of l(iS  prodLlcts  arc
sLlfficicrlt  for [hc impmvcmcal  and cxlcasioa  of the
ln{crnatioaal  Terrestrial Rcfcrcacc  ~~rarnc (1’fl<l~),  the
moailoriag of solid lkulh dcformatioas, thcrnorlitorir)g  of
Iiarlh rot:ition aad variat icms ia the liqLrid liartb (sea Icvcl,
icc-sbccts, Ctc. ), for s c i e n t i f i c  sa[clli(c orbit
dctcrrniaations,  ionosphere rnoaitoriag,  and rc.covcry of
prccipitablc water vapor mcasLrrcr~~cr~ts.

To accomplish ils mission, lhc 1(;s tlas a rlllmbcl  of

cornpoacats:  aa iatcraatioaal  n e t w o r k  o f  o v e r  140
corltirluoLrsly  opcratiag  dLla-frcqLrcrlcy  (31’S  statioas
(I~igLlrc 1), more than aclmcn rc.gional and opcratioaal
clata ccntcrs,  three global data ccatcrs,  scvca  aaalysis

ccntcrs ancl a number of zissocia(c  or rcgioaal aaalysis
ccatcrs.  The Central BLrrcaLr for the scrvicc is Ioca(cd at
the Jet I’ropLllsior~ I.aboratory,  which maintains the
Ccatral BLlrcau I n f o r m a t i o n  Scrvicc (CBIS  at
ht(p://igscb.jpl  .r]asa.gov/) aad crlsLlrcs access  to IGS
proclLlcts aad irlforrmr(ioa. A n  iatcraatioaal  Govcraiag
Board ovcrsccs all zrspccts of the lGS. The 1(;S is an
approved scrvicc  of the Iatcraatioaal  Association of
Cicoclcsy siacc 1994 aad is rccogaizcd as a rncrnbcr  of the
lJcdcratior~ of A s t r o n o m i c a l  aad C,cophysical  I)ata
Ar~alysis  Scrviccs  (l;AGS)sir]cc 1996.

l'tlc  IGSll:ls  zlsolicl slrLlctLrrc lll[ltl~r(l\'iclcs  sLllJl>()rl for
scicacc ancl cagiaccriag. T h e  irlfrastrLrctLlrc  f o r
r~~aiatcaancc  aad coatrol  of t h e  CJI’S  global rcfcrcacc
frame is llcarirlgcc~lllr>lctiorl.  l;igurc I shows the stations
of the lCJS Nctwwrk  as of JLrly 1997; a numhcr  01 fLrturc
statioas  arc still bciag plaaacd  to optimi~.c  the global
distribLrliorl,  particLrlarly withia  Allica,  Asia and t h e
occarric areas. I’hc primary obstacle to realizing a bct(cr

gcoglaphic  dish ihLltiorl in IIK-SC ar-ca~  is (IK availability of
reliable, aad cost cflcctivc  coll~rnLlr~icatior~s for data
rclr-icval aad rcmolc statioa opcralion  aad supporl.

I’hc dircctioa  that maay scicatisls  aad agcacics  arc
hcadiag is the ir)lI>lcrllcrlt:ltic)rl  of dcasc or rcgioaal GPS
arrays, oflca coupled with other ii]strLlrllcllt:iti(Jrl. Tbc link
bctwcca these Iocalircd  arrays and the lGS is primarily ia
lhc hicrxr’chy of rcfcrcacc fralnc and global data prm{Llcts.
A pilot project for the Rcgioaal Ikasifica(ioa  of the lTRI:
h a s  bcca oagoiag  siacc 1 9 9 5 ,  aad is SLICCCSSfLllly

dcrnoastratiag (1IC Lrrliq Llc capab i l i t y  aftordcd  by this
tcchaiqLrc 10 positioa aay C1l’S nclwork  sta(icm within a
homogcrmLls  rcfcrcacc frarnc  at the 3 to 5 mm level. This
is possible thro Llgh dislrib Lltcd proccssiag,  t h e
corn binatioa of the rcgioaal nclwfork  aaalysis  sol Lrtiorls,
aad the solid irlfras(ruc(Llrc ofthc  global network [5].

Similarly, some ol the IGS cornpoaca[s  have bcca
working with the Sca level cornmLlrlity  of the l’crmaacat
Scrvicc for Mcaa Sca I.cvcl (1’ShlS1,)  and the Glob:il
Occaa  Ohscrviag  Syslcm, to d e v e l o p  (11C Cil’s
rncthodo]ogy aad mcchaaisrlrs  for long tcm moaitoriag
oflidc  gaLIgc  beach rnarksaad  f{)r:tltir~~ctcr c:ilibrtltior~ of
spaccborac allimctcr nlissions, sLlch :1S t h e

TOI’I~X/l’(~sci(lc~rl  and the Lipcoaliag JASON.

01’lCRATION OF 1’1111  IGS

The lGS has dcvclopcd  a w o r l d w i d e  systcm —
comprising salcllilc [tacking sl:tlions, I)iita Centers, and
Ar~alysis  Ccr~tcrs-– [orllakc lligll-(lLr:llity GI’S  data, data
produc(s and iafornlatioa  accessible as qLlickly as
possible.

lkch IGS silt of the global n e t w o r k  has a high-
prccisioa dLml-frcqLlcrlcy I’-codc rcccivcr which records
rncas Llrcrnct~ls at 30-SCC  iatcrvals.  The Opcratioaal  I>ata
Ccatcrs (’1’able l), which arc in direct coatact  with the
tracking sites, collect the raw rcccivcr  data and format
thcrn accordiag  to a  cornmoa staadard,  Llsiag a data
format called Rcccivcr lmlcpcndca[ Iixchangc (RINliX).
l’l~cff)rl~~:lltc(l cl~it:l:irctllct~ k)rwardcd  tothc Rcgioaalor
Global I)ata  Centers (Table l). To rcd Lrcc clcctrwnic
nctwwrk traffic, the Rcgioaal lJata Ccatcrs  collect data
from sc\’cr-ill C)l>cri\ti(}rl~ll  l)~lt;l ~~cr~tcrs  bcfc)rc trtir~s[~littii~g
thcrl~ to k Global I)a(a Centers. I)ata not LKCd for global
analyses arc archived and available for oa-line access al
(I1C Rcgioaal  I)ata Ccatcrs.

I’hc [ilohal l)ata Ccatcrs auchivc aad proviclc  otl-line
access to trackiag data aad data products. The orl-line data
arc employed by the Ar~alysis  Ccatcrs to crca(c a range of
pr(xlLIcls, which arc (hca lraasmillcd  to the C,lobal l)ata



Ccn[cl”s  and Ccll([”al  1) UIC21LI lnfomalion  Sys(cm (CBIS)
fOl pLlh]iC  LISC.

“IAII1,lC 1. IGS l)A’J’A  CICN’J’lCRS

Operational and Regional
Australian ].and  ]nfcrrm;i(ion ~IOLIp Aus~mlia
~cntr’c National d’litLIdcs Spa(ialm I;rance
]klli ~Jnivcrsity  of Technology Netherlands
] iLIr’opcan Space opcr’a[ions ~cnlcr Gcr’many
~ICO] ‘OISCl)Llll~~,Clltl  Lllll clcrmuly

Geographical SLirvcy lnstitu[e Japan
Gcoscicnccs Research 1 ah /NOAA USA
InstitLl(  fiir Angcwandk  Clcodiisie Germany
lnslilutc for Space Research Aus(ria
IIal i an Space A.gcncy I(aly
Jet pml}Llkicrn 1.Elbolllk)ty IJSA
Kcmxrn Ashmomical  Observatory KOICa
National ltnaging and Mapping Agency lJSA
NatLlra]  Resources of Canada Gnada
Scripps 1 nstitLrtion of Oceanography [JSA
Norwegian Mapping ALI(hori(y Norway
~Jnivcrsity  NAVSTAR Consortium LJSA

Global

NASA/GoCklard  Space I ~1 ight Ccmcr LJSA

lns~itut G60gr@]iqLrc  National l:rdncc

Scripps lnstitLltion of Oceanography lJSA

3hcIc :irc cLltlCll(ly seven lGS Analysis Ccn[cIs (AC’s)
(’1’able 2) (hat mu(inc]y analyz,c all or a sLrbsL’t  of the dala
f rom lhc lGS global nclwork.  AC’S  compLIlc  pr-ccisc GI’S

cphcmcridcs and I;ar[h oricnlatiorl parameters. I< CSLI[lS arc
posted daily fol’ the rapid and prccliclcd prodLtcts, and
within two weeks for the {inal products . Annual
Coordi na(c solutions arc given

l’hc lGS Analysis Coordinator is responsible for
prod Llcing the official lGS orbi ts ,  based on the
combination of mbits  from the scpara~c AC’S [7]. There
arc cLtrrcntly  three types of orbits, based on acc Llracy and
time 10 access. Prcclictcd  orbits arc available in real-lime

al (IIC -50 cm level as compared 10 the IIroadcas(
ephemeris accLlracy of -2 to 5 meters. I’hc I@id and
I~inal  lGS orbits arc available wi[h 1-2 and 10-12 day
delays, rcspcctivcly, and arc estimated to be at or below
the 10cl~~[)rbit  rll~slc\cl.llcc:  iLlsc{)fc c~rlsistcr~cyc tlccks,
the combined IGS orhits arc largely free of some
systematic errors  that occasionally remain in rcsul[s Iron]
individual AC’S, Agtccmcnt  among AC’S in [iI’S  satellite
cphcmcridcs  isgcncrally  althclcvcl oflcss  than Iocm.  1[
is estimated that the absol  LItc accuracy of the lrGS orbits is

(// /C(l.\/  OIIC Ol({C1’  0fIl121gl)i(LldC  bCtlCl  th:l Il lhC blOadC:lS(

cphcnlcris,  cvcn ~vhcn anli-spoofing  is in cf(cc[.

‘1’ABI.1~  2, 1{;S ANA1.YSIS  C1lN’J’l;RS  ANI) l’I[ltlR

PRO1)UCT  AI)1{RI1VIATIONS

Astrtmomic:Ll lnstitLltc ~Jnivcrsity  of
llcrn - CO1)

1 hropcan Space Agency - I ;SA

CicO1;”rscl]Llt]  gsZcrl(rLltll” - Gl;Z

Jet I’ropLllsion 1.aboratory  - J1’1,

National Oceanic and Atmospheric
Adlninis[ration  - NGS

Nat LII;Il  I{csoLIrccs,  (’anada  - I iM 1<

Scripps 1 nstitLltion ot’ Oceanography
SIO

Switzerland

Germany

Germany

USA

~JSA

Canada

~JSA

The approximate accLlracics or IGS orbits, clocks,
Iidrlh  oricnlalion,  and sla{ion localions  arc shown in Tab]c
3 [6, 71. ljs(inl;l(cs of ljarlh orientat ion and stat ion
c(mrdin:ltcs from  [hc AC’S arc coordina(cd  with the
lnlcrnational llarth Rotation Service (l fiKS) in Paris [8].
~’hl-ough the lGS, Cil’S-derived sta(ion locations arc
contributing mor-c and more to the I’I’RI; since the IGS
cLlrrent Iy provides the lTR1~ with the coordinates of the
glot~~~lly distributed nclwork and sites tha[ cot]lprisc dense
regional Gl)S nc(~vorks,

B1tNICF1’1’S TO ~JSICRS

“1’hc l[iS has been in formal operation for nearly four
years, and detailed analysis strategies that c.xploit  the
quali[ics  ot’ its daIa  :Ind  p r o d u c t s  c o n t i n u e  to be
dc’vclopcd,

}Iigh quality RIN}iX  tracking data from the global
tracking nc(work,  predicted and posl-proccsscd  CiPS
cptlclllcridcs lhal arc more accuralc thar~ the broadcast
orbits by at Icdst an order of rnagnitudc,  and precisely -
dclcrmincd locations of dozens  (and eventually hundreds
or more) of silts dis(ribulcd over the entire globe, all
pmvidc benefits 10 LISCIS.

(;codynatllics  investigators who LISC GI’S in local

I-cgions  can inclL]dc  dah t’rorn  one or more nearby lGS

stalions, fix the site coordinates from such s[ations 10 their
l“l’l{l; values,  ancl fix G1’S satcllilc posilions 10 their lGS-
dclcrlninccl  values. By doirl~ so the investigator can
rcducc dala from his own nclw’ork  Ivith  m a x i m u m



accuracy a n d m i n i m Ll m ccltlll>tlt:ltic)llzll 1311r’dcn.
I~ut(hcmorc, thcrcsult  swill heir]  a well-clcfirlcclglob:ll
reference frame.

W i(h the prol i fcration of GPS receivers throughoLlt  the
world, including dense rcgioaal networks in maay areas,
lhc lCTS is keenly  interested io cxlcadiag  the I’l’l<l;.  That
is, the lCIS seeks the ctctcrmiaaticsa  of a rcfcwacc  frame
dcfirlcd by posilions  aad velocities of hundreds 10
thousandsof  sites, with the samcqaalilics  of rcd Lltldancy,
coasis[cncy, zmd precision that  are cL]rrcr)lly realized hy
glotMIIGS  slati(lrls  (ttlC)sc silcstllat:lrc rcgLll:irly llsc(lt>y
Aaalysis  Ccatcrs  in clctcrmiaa(ioa rslprccisc  orbits aad
I;:irth  oric~~tatio~~). l'o:ictlicvc tllisgo:ll,  :tr~ infrwstrLlc(Llrc
of Associate Analysis C-enters is hciag implcmcatcd, and

‘IAII1,N 3. AI)l’ROXIMATE  ACCLJRACIICS OF lGS
l)RO1}lJC’l’S

Prodllct Awrilahility Accuracy

(;1’S  Satellites

~

clocks

~

lGS Stalim l,ocatiom

Weekly Solutions 4 Weeks 3-5 mm

Earth Oricnhtion

Pole
I I

Rapid 1-2 days ().2 mas

l;iaal 10- I 2 days 0. I Il)ils

Pole R[ltcs

Rrrpid

}iinal ZzzlEE

Rapid I -2 days 300” 11)s

Final 10- I 2 days 50 Ills

l.olglh  [)11)(IS

Rapid I -2 days 60 ms /d:Iy

I;iwrl 10- 12 days 30 Ills M:ly

analysis techniques arc hciag  developed that caa
SLICCCSSfLl]]y COPC W’ith (hC CI)OIIIIOLIS  VO]lIIIIC  Of Ciatll th~t

is iavolvcd [3,4,5].

la (he fLltLlrc, [he ICIS  itlfraslrLrc[Llrc will become a
V;ll O:lb]C ilSSCt fol” SLIP  IX)I( (If new’ gr’ollllcl-tmcd
applications aad will also Lwrltribu(e  10 space-hascd
nlissioas  in which highly accurate flight aod groLlnd
diflcrcn(ial  lcchniq Llcs are rcq Llircd. I’hc IGS has  t he
p o t e n t i a l  to sLlpport the followiag  lllllllicliscil>lillary
applica[io as:

● h~oai toring glOLIIIC[-hZi SCd w’atc~-vaP~L’
distrit]Lltiorls  oa global aad regional scales for global
climate slwlics and cnhanccd  weather forecasting.

. hloaitoring sca level throLlgh maiatcrwrace  of tide
gaLlgc benchmark positioas aad vclmitics.

. l’crlormillg  precise orhi(  dctcrmiaatioa  of spacc-
twscd remote-sensing syslcms sach as radar altimeters
and synlhclic apcrlLlrc  radars.

. SLlpporliag  limb soLlrlditlgs fron] space-basccl
t:l(lioocctll(:l(iorl systems  f[~rrcc(~t’cry  ofiolloslltlcrica ll(l
atmospheric parameters aad fot” monitoring global climate
Change.

. Supporting recovery of gcopolcnlial  data from
Space Systcm.

. I)isscmiaating  rca-lime G1’S  satellite orbits,
clocks, and intcgrily  ioforlnatioa f o r  w ’ i d e - a r e a
difkrcalial  GPS navigation applications.

. Monitoring global ionosphere clcctrma dcasity
aad iorlic-curr cat distriha(ioa  Llsiag tomography aad
nlodcliag techniques.

. SLlpporlirlg grwLlrld-kiscd  gravimctry programs
ltlrtlLlgtl  cc)lloc:itiorls (Jfgr:i\'irllctcrs:lIl(l  GI'S ins(ramcnts.

● incorporat ing RLlssiar] (ilohal Navigation
Satclli(c Sys(cm  (G1.ONASS) (t:ltii i]ltotl~c IGSr~ctwrork;
pcrformir~g orhi( dclcrlniaation and station positionir)g for
Gl ,ONASS  users.

● SLll}por(irlg scisrnic-hazards  programs throLlgh
rll:lirltctl:lllccof the global gcodclic rclcrcnce nclwork.

. l’rovidiag  i(~I~c)sIJllcrc-  itl(l Llcccl
cormctiorls lospacc-based ra(larsys[cms.



I’hc lGS CBIS, accessible or) the lrltcrmco provides
both IGS mcn]bcr organizations  a n d  tbc public wi(h a
gateway 10 all  Ihc lGS global d a t a  and da(a product
holdings, as wcl I as a wealth of rda(cd  information, This
sys[cm c o n t a i n s  summitrizcd  global G1’S  orbi( and
tracking data files, which am updated daily; lhcsc lilts
indicate the soLirccs and ckitcs of observ:i[ions :iml how to
access the complctc data SCI.S through the otl-1 inc :irchi vcs
o f  t h e  Glob:tl l)at:i  Ccn(crs.  A l s o  :ivail:ih]c :irc
Summariycd  ICJS prOdLicls  and how to access (hc cwi]plctc
prod Llcts electronically. in addition, tbc information
Syslcm contztins clata on the current slatils 01 G})S, (I1c
IGS tracking s(atiorls  aod I)ata CcntcIs,  and t h e  IGS
Anzilysis Ckntcrs.  So f(warc d e v e l o p e d  for d:ita
c o m p r e s s i o n  and clccomprcssion  schctilcs LIscd in IGS

cla(a cxchangc is availahlc  on line for 1)0S, ~JNIX,  and
Vh!S platforms; yOLI c:tn :ilso ob[:iir) irl(ormi:ition  otl file
formats. ‘Ilc IGS electronic inail (c-rnnil) Scri’icc is also
provided throLrgh the lnform:itiorl Sys(cm: ICJS mcss:igcs,
rcpork, and address lists arc archived and accessible.

YOLl can 2icCCSS the lGS CIJIS or] the Irltcrnct in two
ways:

. World Wide Web: llt([>://igscb.jIJl.ll:iszi.g(~\/

Hypermedia client programs like Nclscapc Navigator
and Microsoft lntcrnc.t  I;xplorcr :tl low for- easy navigation
and lilt rctricvzil.

9 ArlorlyrnoLrs l;i]c ~r:insfcr 1’ro[oco]”  (lYI’l’):
igscl).jl)l.rlasil. go~, (or 128.149.70.17 I )

Llsc tbc (Iircc[ory /igscb. The files Rl~AI)M}l.TXT,
TRIlli.TXT,  :ind lGSCB.  1)1 R in tbc m:iin d i r e c t o r y
pmvidc  orl-line help and cur-rent dircclory  and file
irlform:ilion.

To have yoLlr c-mail :iddrcss acklccl to om- or more of

Ihc mail ard rcporl-distribLr tion lists, contact the ~cntral

rlLlrcaLl:

IGS Ccnlral  13 LlrcaLl
JCI 1’ropLrlsior~  l.:ihor~ilory,  MS 238-540
4800 Oak Grove l)rivc
l’asadcna,  CA 91109 ~JSA

l~sCb@) igscb.J pl. r]:lsil. gc~\’.
voice: 8183548330
11’AX: 8183936686
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